Key indicators: single-crystal X-ray study; T = 215 K; mean (Hg-S) = 0.005 Å; R factor = 0.034; wR factor = 0.082; data-to-parameter ratio = 22.2.
Experimental
Crystal data Table 1 Selected geometric parameters (Å , ).
Hg1-S1 2.488 (4) Hg1-S1 2.367 (7) Hg2-S2 2.377 (5) Hg2-S3 iv 3.004 (7) Cs1-S1 3.627 (7) S1-Hg1-S1 i 121.0 (2) S1-Hg1-S1 ii 120.6 (2) S1
i -Hg1-S1 
Data collection: SMART (Bruker, 2003 ); cell refinement: APEX2 (Bruker, 2006) ; data reduction: SAINT (Bruker, 2006) tetrahedra with intercalated alkali-metal cations (Sommer & Hoppe, 1978) . A 2 HgS 2 (A = Na, K) possess nearly linear HgS 2 units with alkali-metal cations occupying the voids (Klepp & Prager, 1992) . The compounds Na 2 Hg 3 S 4 (Klepp, 1992) and K 2 Hg 3 S 4 (Kanatzidis & Park, 1990 ) feature infinite [Hg 3 S 4 ] 2-units parallel to (100) separated by alkali-metal cations.
K 2 Hg 6 S 7 has a three-dimensional mercury sulfide network composed of two types of channels, with the potassium cations occupying the spaces in the larger-diameter channels (Kanatzidis & Park, 1990 ). Fig. 1 shows the unit cell of Cs 2 Hg 6 S 7 . Similar to K 2 Hg 6 S 7 , there is a three-dimensional mercury sulfide network containing two types of channels along [001] . There are two types of coordination geometries for the mercury atoms: Hg1 is four-coordinate with a distorted tetrahedral geometry and Hg2 is three-coordinate with a T-shaped planar geometry. The
Hg1-S bond distances of 2.488 (4)-2.775 (2) Å are comparable to those of 2.345 (8)-2.718 (4) Å in K 2 Hg 6 S 7 . The Hg2-S bond distances are 2.367 (7), 2.377 (5), and 3.004 (7) Å. In K 2 Hg 6 S 7 , the Hg2 atom is considered to have a two-coordinate, nearly linear geometry. The Hg2 atom in Cs 2 Hg 6 S 7 can also be viewed as having an approximately linear bonding environment if the Hg2-S coordination distance of 3.004 (7) Å is considered to be non-bonding. However, there are some examples in the literature of longer than expected Hg-S bonds in extended solid-state structures, including 2.92 (1) Å in Hg 4 SiS 6 (Gulay et al., 2002) , and 2.98 (1) Å in BaHgS 2 (Rad & Hoppe, 1981) . Long Hg-S bond distances of greater than 2.9 Å are more common in coordination compounds, including 2.965 (4) Å in Hg(S 2 CNEt 2 ) 2 (Iwasaki, 1973) , 3.137 (6) Å in Hg 2 (S 2 CNEt 2 ) 4 (Iwasaki, 1973) , and 2.991 (3) Å and 3.322 (4) Å in [CoHg(SCN) 4 {P(C 6 H 5 ) 3 } 2 ] 2 (Kinoshita et al., 1985) .
Therefore, we consider the Hg2 atom in Cs 2 Hg 6 S 7 to be three-coordinate with a T-shaped planar geometry. The Cs1 atoms, found in the centers of the larger-diameter channels, are seven-coordinate, with Cs-S distances of 3.526 (5)-3.627 (7) Å, as compared to 3.595 (7)-3.701 (6) Å in Cs 2 Zn 3 S 4 (Bronger & Hendriks, 1980) .
Because there is no S-S bonding in Cs 2 Hg 6 S 7 , a formal oxidation state of -II can be assigned to the S atoms. Bond valence sums (Brown & Altermatt, 1985; Brese & O'Keeffe, 1991) with N,N-dimethylformamide. The yield was about 80% based on Hg.
Refinement
The structure was standardized by means of the program STRUCTURE TIDY (Gelato & Parthé, 1987) . The highest peak is 1.60 Å from atom Hg1 and the deepest hole is 1.03 Å from atom S3.
Figures Fig. 1 . A view down [001] of the unit cell of Cs 2 Hg 6 S 7 , with displacement ellipsoids at the 95% probability level. 
Dicaesium hexamercury heptasulfide

Crystal data
Special details
Experimental. The absorption correction program used the face indices and crystal dimensions that were supplied. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
Geometric parameters (Å, °)
Hg1-S1 2.488 (4) Cs1-S2 
